The presence of anti-thyroid antibodies can cause artefactual estimates of thyroid hormones by radioimmunoassay. We describe a case of myxoedema with spuriously high serum total and 'free' thyroxine (T4) levels which were initially misleading. Further investigations revealed the presence of IgG autoantibodies to T4.
7hyroxine-binding autoantibodies Detailed thyroid function tests are shown in the Table. Other screening investigations were normal apart from serum creatine kinase 3250U/i (normal < 160) and aspartate transaminase 129U/i (normal <40). Serum phenytoin was < lOpmol/l. Serum albumin was 47g/l and total plasma protein 83g/l with a normal electrophoretic pattern. Serum IgG, IgM and IgA were all within normal limits. Haemoglobin was 11.3g/dl with normal indices and differential white cell count and the ESR was 5mm/h. The basal metabolic rate determined by spirometry was low at 83.9kJ/h/m2 (-45% of mean for age and sex). He was started on triiodothyronine replacement therapy and the dose titrated to his TSH response. He improved rapidly both symptomatically and physically. Within three months, ECG, EMG and nerve conduction tests reverted to normal and he reported that he had not felt so well for at least a year. BMR rose to normal (-4 %, 153kJ/h/m2).
METHODS
Serum total T4, total T3 and TSH were measured by radioimmunoassay using polyethyleneglycol -accelerated double antibody methods and antisera developed in this laboratory. Serum total T4 was also measmd-following extraction of serum by an acid-ethanol method.' Serum 'free' T4 was measured by equilibrium radioimmunoassay using a commercial kit (IM 2050) (iii) An aliquot (100 p1) of the patient's serum was incubated with 4ng of T4 tracer for 2 hours at room temperature. A sample (10 p1) of the incubate was subjected to separation by electrophoresis on cellulose acetate. Aliquots of normal serum treated similarly were run in parallel. A marker strip was stained with Ponceau S and the sample strips.were sliced to correspond with the marker bands. The slices were counted for radioactivity content.
The Ulster Medical JoLurnal (iv) Serum was examined for T4 autoantibodies by an ELISA system. The method uses T4-coated micro-titred plates and enzyme-labelled antihuman IgG antibodies as the detector.4 Thyroid microsomal and thyroglobulin autoantibodies were estimated using commercial haemagglutination kits (Wellcome Reagents Ltd, London). The association constant of the autoantibodies for T4 at 40C calculated by Scatchard analysis was 1.2 x 108 litres/mole and the concentration of binding sites 0.3umol/l. Cross reactivity of the autoantibodies with thyroglobulin was between 200% and 900% of that with thyroxine on a molar basis, the exact figure depending on the incubation conditions. Thyroid microsomal and thyroglobulin autoantibodies were present in titres of 1:10,000 and 1:320 respectively on presentation and had fallen to 1:640 and 1:160 respectively after three months treatment.
DISCUSSION
Thyroid hormone-binding proteins in the -*globulin region of the electrophoretogram were first described in a patient with papillary carcinoma of the thyroid following radioiodine treatment.5 They have subsequently been described in euthyroid subjects, patients with autoimmune thyroiditis, Graves' disease, nontoxic nodular goitre and in hypothyroid patients treated with dessicated thyroid extract6-'0 and, rarely, in nonthyroidal illness. The subject has recently been reviewed.1' The prevalence of thyroid hormone-binding in thyroid screening studies has been variously described as lying within the region 0.05% 12 to 1 % . 
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The Ulster Medical Journal separation method of RIA used in our laboratory led to a falsely high total T4. Acid-ethanol extraction of the serum to eliminate interfering factors from the assay system revealed a true serum total T4 concentration below the lowest standard (<20nmol/1). Similar interference was observed with the thyroxine analogue kit (Amerlex) which purports to measure 'free' T4. Measurement of free T4 by such analogue methods has been the subject of much ongoing controversy as to the soundness of the methodological precepts.14 15 Measurement of free T4 by methods not susceptible to the presence of abnormal binding proteins revealed very low levels. The diagnosis of primary hypothyroidism was confirmed by the high TSH and low total T3 levels, the response to TRH and the clinical improvement produced by treatment with triiodothyronine.
The calculated association constant of the T4 autoantibody was low compared with other published estimates7 8 9 16 and its binding capacity was roughly equivalent to that of TBG. Consequently interference in the T4 assay was relatively slight due to only partial sequestration of the iodinated T4 used as tracer in the assay. This resulted in an apparently normal or only mildly elevated total T4 level thereby allaying suspicion that the analytical result was very wrong and putting the clinical diagnosis in doubt. 
